WHAT IS CLAIMED IS : 

1. A multi-layer gas sensor element comprising a solid electrolytic member, a 
substrate, and a porous member, wherein each of the substrate and the porous member has 
a thickness larger than that of the soUd electrolytic member with respect to a lamination 
direction; the substrate and the porous member face each other and sandwich the solid 
electrolytic member; a ceramic component constituting the substrate in the highest volume 
percent thereof is the same as the ceramic component constituting the porous member in 
the highest volume percent thereof; and the volume percent (R2) of the ceramic component 
contained in the porous member is 80% or more the volume percent (Rl) of the ceramic 
component contained in the substrate. 

2. A multi-layer gas sensor element according to claim 1, wherein when the mean 
grain size of crystals constituting the substrate is referred to as "al" and the mean grain 
size of crystals constituting the porous member is referred to as "a2," a value A represented 
by the following equation (1) falls within a range between 0.9 and 5 inclusive: 

A=al/a2 (1). 

3. A multi-layer gas sensor element according to claim 1, wherein the relative 
density of the porous member is 40-85%. 

4. A multi-layer gas sensor element according to claim 1, wherein the porosity of 
the porous member is 15-60%. 

5. A gas sensor comprising a multi-layer gas sensor element as recited in claim 1. 

6. A multi-layer gas sensor element according to claim 2, wherein the relative 
density of the porous member is 40-85%. 

7. A multi-layer gas sensor element according to claim 2, wherein the porosity of 
the porous member is 15-60%. 
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8. A gas sensor comprising a multi-layer gas sensor element as recited in claim 2. 

9. A multi-layer gas sensor element according to claim 1, wherein the relative 
density of the porous member is 50-75%. 

10. A multi-layer gas sensor element according to claim 2, wherein the relative 
density of the porous member is 50-75%. 

11. A multi-layer gas sensor element according to claim 1, wherein the porosity of 
the porous member is 25-50%». 

12. A multi-layer gas sensor element according to claim 2, wherein the porosity of 
the porous member is 25-50%. 

13. A multi-layer gas sensor element according to claim 1, comprising a solid 
electrolytic member, a substrate, and a porous member, wherein the average thickness of 
each of the substrate and porous member is at least 1.5 times that of the sohd electrolytic 
member. 

14. A muhi-layer gas sensor element according to claim 2, comprising a sohd 
electrolytic member, a substrate, and a porous member, wherein the average thickness of 
each of the substrate and porous member is at least 1.5 times that of the solid electrolytic 
member. 

15. A multi-layer gas sensor element according to claim 1, wherein the volume 
percent (R2) of the ceramic component contained in the porous member is 90% or more 
the volume percent (Rl) of the ceramic component contained in the substrate. 

16. A multi-layer gas sensor element according to claim 1, wherein the volume 
percent (R2) of the ceramic component contained in the porous member is 95% or more 
the volume percent (Rl) of the ceramic component contained in the substrate. 

17. A multi-layer gas sensor element according to claim 1, wherein the amount of 
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said ceramic component of highest volume percent contained in the substrate is 80 vol% or 
more. 

18. A multi-layer gas sensor element according to claim 1, wherein the volume 
percent (R2') of crystals formed of said ceramic component of highest volume percent 
contained in the porous member is 60% or more of the volume percent (Rl ') of crystals 
formed of said ceramic component contained in the substrate. 

19. A multi-layer gas sensor element according to claim 1, wherein said ceramic 
component of highest volume percent is AI2O3 or ZrOj. 

20. A multi-layer gas sensor element according to claim 1, wherein the sohd 
electrolytic member also contains said ceramic component which is predominantly 
contained in said substrate, in an amount of 20 to 70 mass%. 
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